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(54) UQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a liquid crystal display 
device enabling a viewer to easily observe its display in both of a 
bright place and a dark place and having high display quality 
generating no difference in display colors. 

SOLUTION: Pixel electrodes 2, 6 are respectively formed on an 

electrode substrate 8 and the other electrode substrate which are 

oppositely arranged through a liquid crystal(LC) layer so as to 

intersect with each other at right angles at the time of observing 

them from a direction vertical to the surface of the substrate 8 and (^l 

a pixel to be a display unit is formed in each intersecting part 

between both the pixel electrodes 2, 6. The pixel electrode 6 has a 

transparent electrode part 6a consisting of a transparent electrode 

film of ITO or the like and a reflection electrode part 6b consisting of >'«ii 

a reflection electrode film of aluminium or the like which are 

electrically connected to one pixel area (an area surrounded by a 

broken line G in the shown caption). 
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CLAIMS 



[Claim(s)] 

[Claim 1] In a liquid crystal display with which an electrode layer for having a transparence substrate of a 
pair by which opposite arrangement is carried out by intervening a liquid crystal layer, and impressing 
voltage to each opposed face of these transparence substrate at the above-mentioned liquid crystal layer 
is formed A liquid crystal display characterized by preparing the reflector section which reflects light in a 
1 -pixel field used as an unit of a display in an electrode layer formed in one transparence substrate, and 
the transparent electrode section which penetrates light. 

[Claim 2] In a liquid crystal display with which an electrode layer for having a transparence substrate of a 
pair by which opposite arrangement is carried out by intervening a liquid crystal layer. and impressing 
voltage to each opposed face of these transparence substrate at the above-mentioned liquid crystal layer 
is formed It is the liquid crystal display which the reflector section which reflects light in a 1 -pixel field 
used as an unit of a display in an electrode layer formed in one transparence substrate, and the 
transparent electrode section which penetrates light are prepared, and is characterized by these reflector 
section and the transparent electrode section having been independent electrically. 
[Claim 3] A liquid crystal display according to claim 1 or 2 characterized by having a color filter for 
performing color display between transparence substrates of a up Norikazu pair, and color tones of this 
color filter differing in the transparent electrode section and the reflector section. 

[Claim 4] A liquid crystal display according to claim 1 or 2 with which surface ratio of the reflector section 
and the transparent electrode section in a 1 -pixel field is characterized by being from 2:8 to 8:2. 
[Claim 5] The reflector section and the transparent electrode section in each pixel are a liquid crystal 
display according to claim 1 or 2 characterized by adjoining polar zone of a different class between 
adjoining pixels. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the liquid crystal display which has 

the function of both a reflective mold and a transparency mold. 

[0002] 

[Description of the Prior Art] In recent years, the liquid crystal display is used for display uses, such as a 
personal computer, a word processor, a terminal indicating equipment for office automation, and television, 
from the low power, the thin shape, and the lightweight feature. It is thought that many liquid crystal 
displays are used as an object for Personal Digital Assistants especially from now on. 
[0003] As current and a liquid crystal display for Personal Digital Assistants, the reflective mold (what 
carries out incidence of the natural light from a face-of^panel side, and carries out outgoing radiation to a 
front-face side), and the transparency mold (what carries out incidence of the light of a back light from a 
back-of-panel side, and carries out outgoing radiation to a front-face side) have spread. 
[0004] In the liquid crystal display of the transparency mold which has a back light in a back of panel, since 
there is the light source even in a dark place, the permeability of a white display is high, contrast becomes 
high and a display is legible. However, since the back light is used, there is a problem that power 
consumption becomes large. And the reflected light becomes brighter than the brightness of a back light, 
and it is hard coming to be visible in a still brighter location. Under sunlight, it almost disappears, 
[0005] On the other hand, in the liquid crystal display of the reflective mold using outdoor daylight, the 
reflection factor of a white display is high, contrast becomes high, and a display becomes legible in a bright 
place. And power consumption is small in order not to use a back light. However, in a dark place, since 
there is no light source, if it becomes low, and the reflection factor of a white display stops being able to 
be visible easily and becomes still darker, it will completely disappear. 

[0006] The environment (a bright place, dark place) where carrying-ization of a liquid crystal display 
progresses quickly like a Personal Digital Assistant, and a liquid crystal display is used is becoming in 
recent years, less regular. Therefore, the liquid crystal display corresponding to both the environment of a 
bright place which combined the reflective mold and the transparency mold, and a dark place is needed. 
[0007] Conventionally, the transflective type liquid crystal display is proposed as a liquid crystal display of 
the type which combined the reflective mold and the transparency mold. In the liquid crystal display of a 
transparency mold, as for this, it comes to arrange a transflective reflecting plate like a one-way mirror 
between a liquid crystal display element (panel) and the lighting means of the back. The principal part of 
this transflective reflecting plate consists of a diffusion board like for example, a transflective sheet plastic, 
a thing by which the mesh-like metallic reflection film was further arranged on it (conventional technical 
**). 

[0008] Thereby, under bright lighting environment, a display is performed by reflecting outdoor daylight, 
such as indoor lighting, with the above-mentioned transflective reflecting plate, without turning on the 
lighting means of the backs, such as a back light. That is, it is the reflective mold with which the above- 
mentioned outdoor daylight was used as reflected illumination in this case. On the other hand, under dark 
lighting environment, a display is performed by making a lighting means on the back turn on. That is, it is 
the transparency mold with which the light from an above-mentioned lighting means to penetrate a 



transflective reflecting plate in this case was used. 

[0009] Moreover, the configuration which makes the pixel electrode prepared in the substrate of the 
direction which becomes JP,7~333598,A a rear-face side opposite to the screen side of a panel in addition 
to the above serve as the diffusion shell is indicated (conventional technical **). 
[0010] 

[Problem(s) to be Solved by the Invention] however, since each above-mentioned conventional technical 
**** uses a transflective reflecting plate and the diffusion shell, when it uses as a transparency mold 
(transparent mode) When it uses as the fall of the contrast by decline in the permeability of a white display, 
and a reflective mold (reflective mode), the fall of the contrast by decline in the reflection factor of a white 
display takes place, and visibility is inferior as compared with the liquid crystal display of the usual 
reflective mold or a transparency mold. 

[001 1] Moreover, since the counts of passage of the light to a color filter differ in the transparent mode (1 
time) and reflective mode (2 times), respectively when it considers as color display correspondence using a 
color filter, with modes, a difference arises in coloring and appearance changes. 

[0012] This invention solves the above-mentioned trouble, it is in the purpose having a legible display also 
in a dark place, and offering the small liquid crystal display of power consumption even in a bright place, 
and the further purpose is to offer the liquid crystal display of the high display grace which does not have a 
difference in a foreground color even in a bright place or a dark place. 
[0013] 

[Means for Solving the Problem] In order that a liquid crystal display of this invention according to claim 1 
may solve the above-mentioned technical problem In a liquid crystal display with which an electrode layer 
for having a transparence substrate of a pair by which opposite arrangement is carried out by intervening a 
liquid crystal layer, and impressing voltage to each opposed face of these transparence substrate at the 
above-mentioned liquid crystal layer is formed It is characterized by preparing the reflector section which 
reflects light in a 1 -pixel field used as an unit of a display in an electrode layer formed in one transparence 
substrate, and the transparent electrode section which penetrates light. 

[0014] According to this, two kinds of electrodes of the transparent electrode section and the reflector 
section are formed in a 1 -pixel field used as an unit of a display. Therefore, in a dark place, a lighting 
means on the back is turned on, it is displaying using the transparent electrode section, permeability of a 
white display becomes high, and a legible display is obtained by high contrast. It is displaying in a bright 
place on the other hand using the reflector section, without turning on a lighting means on the back, and 
permeability of a white display becomes high, a legible display is obtained by high contrast, and, moreover, 
it is a low power. 

[0015] In order that a liquid crystal display of this invention according to claim 2 may solve the above- 
mentioned technical problem In a liquid crystal display with which an electrode layer for having a 
transparence substrate of a pair by which opposite arrangement is carried out by intervening a liquid 
crystal layer, and impressing voltage to each opposed face of these transparence substrate at the above- 
mentioned liquid crystal layer is formed It is characterized by having prepared the reflector section which 
reflects light in a 1 -pixel field used as an unit of a display in an electrode layer formed in one transparence 
substrate, and the transparent electrode section which penetrates light, and these reflector section and 
the transparent electrode section having been independent electrically. 

[0016] According to this, like a liquid crystal display according to claim 1, since two kinds of electrodes of 
the reflector section and the transparent electrode section are formed in a 1 -pixel field, a legible display of 
high contrast is realizable also in a dark place or a bright place. 

[0017] And the reflector section and the transparent electrode section which constitute 1 pixel in this case 
have been independent electrically. That is, it consists of a sub-picture element which 1 pixel turns into 
from the reflector section, and a sub-picture element which consists of the transparent electrode section. 
Therefore, when using as a transparency mold (transparent mode), a signal is impressed only to the 
transparent electrode section, and it becomes possible, when using as a reflective mold (reflective mode) 
to impress a signal only to the reflector section, and a liquid crystal display with more small power 



* consumption is obtained. 

[0018] In a configuration according to claim 1 or 2, it has a color filter for performing color display between 
' transparence substrates of a up Norikazu pair, and a liquid crystal display of this invention according to 
claim 3 is characterized by color tones of this color filter differing in the transparent electrode section and 
the reflector section. 

[0019] According to this, since a color tone of a color filter is changed on the transparent electrode 
section and the reflector section, a difference of appearance in the time of the transparent mode by count 
of passage of light to a color filter and reflective mode (1 time) (2 times) can be amended, and it becomes 
the same foreground color also in the transparent mode or reflective mode. 

[0020] It is characterized by surface ratio of the reflector section and the transparent electrode section 
being from 2:8 to 8:2. [ in / on a configuration according to claim 1 or 2 and / in a liquid crystal display of 
this invention according to claim 4 / a 1 pixel field ] 

[0021] According to this, since surface ratio of the reflector section and the transparent electrode section 
in a 1 -pixel field is set up as mentioned above, in both the modes in the transparent mode and reflective 
mode, visibility becomes good. 

[0022] A liquid crystal display of this invention according to claim 5 is characterized by the reflector 
section and the transparent electrode seiction in each pixel adjoining polar zone of a different class 
between adjoining pixels in a configuration according to claim 1 or 2. 

[0023] According to this, since the transparent electrode section and the reflector section in each pixel do 
not continue in all directions, respectively, neither pinstripes nor a disk appears in the case of a display, but 
a high display of display grace is realized. 
[0024] 

[Embodiment of the Invention] [Gestalt 1 of operation] It will be as follows if one gestalt of operation 
concerning this invention is explained based on drawing 1 thru/or drawing 4 . 

[0025] The liquid crystal display of the reflective mold and transparency mold combination concerning the 
gestalt of this operation has the liquid crystal display panel 1 of a passive-matrix mold, and the back light 9 
with which the back was equipped, as shown in drawing 2 . 

[0026] As shown in drawing 2 , the liquid crystal display panel 1 is the configuration that the liquid crystal 
layer 3 which consists of TN (twist pneumatic) liquid crystal etc. between the electrode substrates 4-8 of 
a pair was pinched. 

[0027] The color filter (not shown) is formed in the surface by the side of the liquid crystal layer 3 of a 
glass substrate (transparence substrate) 5, and the above-mentioned electrode substrate 4 which 
becomes a screen side has the pixel electrode (electrode layer) 2 of the shape of a transparent stripe 
which consists of transparent electrode films, such as ITO (Indium Tin Oxide), on it. Moreover, as for the 
above-mentioned electrode substrate 8 which becomes a back side, the stripe-like pixel electrode 
(electrode layer) 6 is formed in the surface by the side of the liquid crystal layer 3 of a glass substrate 5. 
[0028] It is formed so that the above-mentioned pixel electrode 2-6 may be seen from a direction 
perpendicular to a substrate side and it may intersect perpendicularly mutually, and the pixel used as the 
unit of the display to the intersection of both the pixel electrode 2-6 is formed. The pixel is arranged in the 
shape of a matrix in the whole liquid crystal display panel 1. 

[0029] The cross section (A-A' line view cross section) is shown in the plan and this drawing (b) of the 
electrode substrate 8 in the above-mentioned liquid crystal display panel 1 at drawing 1 (a). As shown in 
drawing 1 (a) and (b), the above-mentioned pixel electrode 6 has transparent electrode section 6a which 
consists of transparent electrode films electrically connected to the 1 -pixel field (field surrounded with a 
dashed line G among drawing), such as ITO, and reflector section 6b (shadow area of drawing 1 (a)) which 
consists of reflector films, such as aluminum. 

[0030] Moreover, if it puts in another way so that mutual reflector section 6b and transparent electrode 
section 6a may adjoin each other between the adjoining pixels, these transparent electrode section 6a and 
reflector section 6b are formed, respectively so that transparent electrode section 6a and reflector section 
6b may not continue in all directions. C^ 



' [0031] Such an electrode substrate 8 is obtained by the laminating of the transparent electrode film which 
consists of ITO etc. being carried out by the sputtering method etc.. carrying out patterning of this, forming 
transparent electrode section 6a in the pixel electrode 6 for example, on a glass substrate 5, carrying out 
the laminating of the reflector film which consists of aluminum etc. subsequently, carrying out patterning of 
this, and being referred to as reflector section 6b. 

[0032] The color filter 7 prepared in drawing 3 at the electrode substrate 4 in the above-mentioned liquid 
crystal display panel 1 is shown. A color filter 7 consists of 1 st color filter 7a and 2nd color filter 7b which 
counter transparent electrode section 6a and reflector section 6b in the pixel electrode 6, respectively, 
when opposite ar'rangement is carried out with the electrode substrate 8. The chromaticities of the 
monochromatic filter corresponding to RGB in 1st color filter 7a and 2nd color filter 7b differ. 
[0033] The chromaticity of 1st color filter 7a and 2nd color filter 7b is shown in the XYZ color system 
chromaticity diagram (CIE1931 chromaticity diagram) of drawing 4 , respectively. The chromaticity b which 
the chromaticity a shown with an alternate long and short dash line is the thing of 1st color filter 7a 
corresponding to transparent electrode section 6a, and is shown with a dashed line is the thing of 2nd color 
filter 7b corresponding to reflector section 6b. 

[0034] Although the chromaticity when being included in a liquid crystal display turns into a chromaticity of 
a simple substance, and the chromaticity a similarly shown with an alternate long and short dash line since 
it is only 1 time in which the transmitted light carries out incidence at the time of the transparent mode in 
1st color filter 7a, since the transmitted light and the reflected light carry out incidence at the time of 
reflective mode in 2nd color filter 7b. light will pass 2 times 2nd color filter 7b. For this reason, the 
chromaticity of 2nd color filter 7b is set as the chromaticity b which serves as the same color specification 
as the transparent mode of passage once [ same ] and which is shown with a dashed line, not the 
chromaticity a but when it passes twice. 

[0035] In the liquid crystal display of the gestalt of this operation which has such a configuration, since 
transparent electrode section 6a and reflector section 6b are prepared in the 1 -pixel field, in a dark place, 
it considers as the transparent mode, a back light 9 is turned on, and it displays by back light light 
penetrating transparent electrode section 6a in the pixel electrode 6. On the other hand, in a bright place, 
it considers as the small reflective mode of a consumption electrode, and displays by reflecting outdoor 
daylight in reflector section 6b in the pixel electrode 6. 

[0036] And since neither the diffusion shell nor a transflective reflecting plate is used in the above- 
mentioned liquid crystal display unlike the transflective type conventional liquid crystal display, compared 
with the configuration (a liquid crystal display panel is a passive-matrix mold) using these, the permeability 
of a white display becomes high, contrast will be acquired and, as for the display in a dark place, a riser and 
a legible display will be visibility equivalent to the liquid crystal display of the conventional transparency 
mold. Moreover, the reflection factor of a white display of the display in a bright place becomes high, 
contrast will be acquired and a riser and a legible display will be visibility equivalent to the liquid crystal 
display of the conventional reflective mold. 

[0037] The surface ratio of reflector section 6b and transparent electrode section 6a in the above- 
mentioned 1 -pixel field is setting up between 2:8 and 8:2, and a panel with sufficient visibility is obtained in 
both the modes in the transparent mode and reflective mode. 

[0038] Moreover, since it has the 1 st and 2nd color filter 7a and 7b to which each chromaticity was set as 
a color filter 7 corresponding to transparent electrode section 6a and refiector section 6b in the pixel 
electrode 6, even if the counts which penetrate a color filter 7 differ by reflective mode and the 
transparent mode, the foreground color in each mode becomes equal. 

[0039] Furthermore, in the above-mentioned configuration, since it is formed so that transparent electrode 
section 6a and reflector section 6b in the pixel electrode 6 may not continue in all directions, respectively, 
neither pinstripes nor a disk appears in the case of a display, but the high display of display grace is 
realized. On the other hand, when transparent electrode section 6a and reflector section 6b in the pixel 
electrode 6 are following the one direction, the pinstripes and disk by the period will appear in a display, 
and display grace will fall. 



[0040] Moreover, with the configuration which formed transparent electrode section 6a and reflector 
section 6b in the 1 -pixel field as mentioned above, although a numerical aperture falls compared with the 
' liquid crystal display of the usual transparency mold with which only the transparent electrode equipped 
the 1 -pixel field only with the reflector, or a reflective mold, it is having adopted the liquid crystal display 
panel 1 of the passive-matrix mold of a high numerical aperture, and contraction of pixel area is 
suppressed to minimum and the display of bright high contrast can be realized. 
[0041] In addition, although reflector section 6b in the pixel electrode 6 was considered as the 
configuration which formed in transparent electrode section 6a and this layer with the gestalt of this 
operation as shown in drawihg 1 (b) As shown in this drawing (c), it is good also as a configuration which 
forms even in the formation field of reflector section 6b the transparent electrode film 50 which forms 
transparent electrode section 6a, and forms reflector section 6b in piles on this. By considering as such a , 
configuration, even if the reflector film which constitutes reflector section 6b has lack etc., an open circuit 
is prevented by the lower transparent electrode film 50, and the resistance of the pixel electrode 6 can be 
lowered. 

[0042] Moreover, although it is necessary to arrange two polarizing plates in TN mode which used TN liquid 
crystal for the liquid crystal layer 3 so that the liquid crystal display panel 1 rn^y be pinched, by using the 
mode which does not need polarizing plates, such as macromolecule distribution liquid crystal (PDLC) and a 
guest host, for the liquid crystal layer 3, the optical loss by the polarizing plate can be abolished and a 
white display can realize bright high display grace near paper White. 

[0043] [Gestalt 2 of operation] It will be as follows if other gestalten of operation concerning this invention 
are explained based on drawing 5 and drawing 6 . In addition, the same sign is appended to the member of 
explanation shown with the gestalt of the aforementioned operation, and the member which has the same 
function for convenience, and the explanation is omitted. 

[0044] The liquid crystal display of the reflective mold and transparency mold combination concerning the 
gestalt of this operation is the configuration equipped with the liquid crystal display panel 10 of the active- 
matrix mold using the switching element of 2 terminal element as a liquid crystal display panel for every 
pixel, as shown in drawing 5 . Here, the MIM (Metal-Insulater-Metal) element is used as a 2 terminal 
element. 

[0045] The liquid crystal display panel 10 is the configuration that the liquid crystal layer 3 which consists 
of TN liquid crystal etc. between the opposite substrate 11 and the active-matrix substrate 12 was 
pinched. 

[0046] A color filter (not shown) is formed in the surface by the side of the liquid crystal layer 3 of a glass 
substrate 5, and the opposite substrate 11 which becomes a screen side has the counterelectrode 13 of 
the shape of a transparent stripe which consists of transparent electrode films, such as ITO, on it. On the 
other hand, signal wiring 15 is formed in the direction where the above-mentioned counterelectrode 13 and 
the active-matrix substrate 12 which becomes a back side cross at right angles on the surface by the side 
of the liquid crystal layer 3 of a glass substrate 5, and the MIM element 16 and the pixel electrode 14 are 
formed in the intersection of this signal wiring 15 and the above-mentioned counterelectrode 13. The pixel 
used as the unit of a display is formed in the intersection of the above-mentioned pixel electrode 14 and 
the above-mentioned counterelectrode 13, and the pixel is arranged in the shape of a matrix in the whole 
liquid crystal display panel 10. 

[0047] The cross section (B-B' line view cross section) is shown in the plan and this drawing (b) of the 
active-matrix substrate 12 in the above-mentioned liquid crystal display panel 10 at drawing 6 (a), the 
transparent electrode section 14 which consists of transparent electrode films by which the above- 
mentioned pixel electrode 14 was electrically connected to the 1 -pixel field (field surrounded with a dashed 
line G among drawing), such as ITO, as shown in drawing 6 (a) and (b) ~ it has reflector section 14b 
(shadow area of drawing 6 (a)) which consists of reflector films, such as a and aluminum. Here, the surface 
ratio of reflector section 14b and transparent electrode section 14a in a 1 -pixel field is set up from 2:8 to 
8:2. Thereby, a panel with sufficient visibility is obtained in both the modes in the transparent mode and 
reflective mode. Moreover, like the above-mentioned, in order to avoid the striped pattern in the case of a 



display, it is formed so that these transparent electrode section 14a and reflector section 14b may not 
continue in all directions, respectively, either. 
■ [0048] The 1 manufacture method of such a active-matrix substrate 12 is explained. First, the laminating of 
the thin film of the tantalum used as signal wiring 15 and the lower electrode 17 is carried out by the 
thickness of 3000A by the sputtering method etc. on a glass substrate 5, patterning is carried out to a 
predetermined configuration by the photolithography method, and it considers as signal wiring 15 and the 
lower electrode 17. Then, the insulator layer 18 which anodizes the surface of the lower electrode 17 and 
consists of 5 tantalum oxide with a thickness of 600A with an anode oxidation method is formed. Next, the 
laminating of the titanium used as the up electrode 19 is carried out to the thickness of 4000A by the 
sputtering method etc. all over the substrate of this condition, patterning is carried out to a predetermined 
configuration by the photolithography method, and it considers as the up electrode 19. 
[0049] The laminating of the transparent electrode film which furthermore consists of ITO etc. is carried 
out by the sputtering method etc., patterning of this is carried out, and transparent electrode section 14a 
is formed- Next, the laminating of the reflector film which consists of aluminum etc. is carried out, 
patterning of this is carried out. and it is referred to as reflector section 14b. 

[0050] Moreover, the color filter prepared in the opposite substrate 1 1 in the above-mentioned liquid 
crystal display panel 10 as well as the color filter 7 (refer to drawing 3 ) in the above-mentioned liquid 
crystal display panel 1 consists of transparent electrode section 14a of the pixel electrode 14. 1st color 
filter 7a to which the chromaticity was set corresponding to reflector section 14b, and 2nd color filter 7b, 
in order to double a color tone by reflective mode and the transparent mode. 

[0051] In the liquid crystal display of the gestalt of this operation which has such a configuration Since 
transparent electrode section 14a and reflector section 14b are prepared in the 1 -pixel field In a dark place, 
consider as the transparent mode, turn on a back light 9, and back light light penetrates transparent 
electrode section 14a in the pixel electrode 14, display, and, on the other hand, it sets to a bright place. It 
considers as reflective mode and displays by reflecting outdoor daylight in reflector section 14b in the pixel 
electrode 14. without turning on a back light 9. 

[0052] And like the liquid crystal display of the gestalt 1 of operation, since neither the diffusion shell nor a 
transflective reflecting plate is used, compared with the configuration (active-matrix mold with which the 
liquid crystal display panel used the MIM element) using these, the permeability of a white display becomes 
high, contrast will be acquired and, as for the display in a dark place, a riser and a legible display will be 
visibility equivalent to the liquid crystal display of the conventional transparency mold. Moreover, the 
reflection factor of a white display of the display in a bright place becomes high, contrast will be acquired 
and a riser and a legible display will be visibility equivalent to the liquid crystal display of the conventional 
reflective mold. 

[0053] Moreover, in the liquid crystal display of the gestalt of this operation, it writes as the liquid crystal 
display panel 10 of the active-matrix mold which used 2 terminal element, and as mentioned above with the 
good switching characteristic in addition to being high contrast, even if a numerical aperture falls, 
contraction of pixel area is suppressed to minimum and the display of bright high contrast can be realized. 
[0054] In addition, although reflector section 14b in the pixel electrode 14 was considered as the 
configuration which formed in transparent electrode section 14a and this layer also with the gestalt of this 
operation as shown in drawing 6 (b) Since it is the same, as it indicates this drawing (c) that the gestalt 1 
of operation explained, it is desirable to consider as the configuration which forms even in the formation 
field of reflector section 14b the transparent electrode film 50 which forms transparent electrode section 
14a, and forms reflector section 14b in piles on this. 

[0055] Moreover, a white display can realize bright high display grace near paper White by using the modes, 
such as macromolecule distribution liquid crystal, a guest host, etc. who do not need a polarizing plate for 
the liquid crystal layer 3, also with the gestalt of this operation. 

[0056] [Gestalt 3 of operation] It will be as follows if other gestalten of operation concerning this invention 
are explained based on drawing 7 and drawing 8 . In addition, the same sign is appended to the member of 
explanation shown with the gestalt of the aforementioned operation, and the member which has the same 



' function for convenience, and the explanation is onnitted. 

[0057] The liquid crystal display of the liquid reflective mold and transparency mold combination concerning 
' the gestalt of this operation is the configuration equipped with the liquid crystal display panel 20 of the 

active-matrix mold using the switching element of 3 terminal element as a liquid crystal display panel for 

every pixel, as shown in drawing 7 . Here, it is TFT (Thin Film Transistor) as a 3 terminal element. The 

element is used. 

[0058] The liquid crystal display panel 20 is the configuration that the liquid crystal layer 3 which consists 
of TN liquid crystal etc. between the opposite substrate 21 and the active-matrix substrate 22 was 
pinched. 

[0059] A color filter (not shown) is formed in the surface by the side of the liquid crystal layer 3 of a glass 
substrate 5, and the opposite substrate 21 which becomes a screen side has the transparent common 
counterelectrode 23 which consists of transparent electrode films, such as ITO, on it. On the other hand, 
the scanning line 26 and the signal line 27 with which the surface by the side of the liquid crystal layer 3 of 
a glass substrate 5 and the active-matrix substrate 22 which becomes a back side cross at right angles 
mutually are formed, and the TFT element 25 and the pixel electrode 24 are formed in the intersection of 
this scanning line 26 and a signal line 27. The pixel used as the unit of a display is formed in the 
intersection of the above-mentioned pixel electrode 24 and the above-mentioned counterelectrode 23, and 
the pixel is arranged in the shape of a matrix in the whole liquid crystal display panel 20. 
[0060] The cross section (C-C line view cross section) is shown in the plan and this drawing (b) of the 
active-matrix substrate 22 in the above-mentioned liquid crystal display panel 20 at drawing 8 (a), the 
transparent electrode section 24 which consists of transparent electrode films by which the above- 
mentioned pixel electrode 24 was electrically connected to the 1 -pixel field (field surrounded with a dashed 
line G among drawing), such as ITO, as shown in drawing 8 (a) and (b) — it has reflector section 24b 
(shadow area of drawing 8 (a)) which consists of reflector films, such as a and aluminum. Here, the surface 
ratio of reflector section 24b and transparent electrode section 24a in a 1 -pixel field is set up from 2:8 to 
8:2. Thereby, a panel with sufficient visibility is obtained in both the modes in the transparent mode and 
reflective mode. Moreover, like the above-mentioned, in order to avoid the striped pattern in the case of a 
display, it is formed so that these transparent electrode section 24a and reflector section 24b may not 
continue in all directions, respectively, either. 

[0061] The 1 manufacture method of such a active-matrix substrate 22 is explained. First, on a glass 
substrate 5, by the sputtering method etc., a tantalum metal layer with a thickness of 3000A is formed, 
patterning is carried out to a predetermined configuration by the photolithography method, it reaches 
scanning-line 26, and this metal layer is formed gate electrode 28. Next, the gate insulator layer 29 which 
consists of silicon nitride (SiNX) with a thickness of 4000A by the plasma-CVD method is formed. Next, 
the laminating of the a-Si layer with a thickness of 1000A it is thin in the semiconductor layer 30 is carried 
out, it carries out patterning, and the semiconductor layer 30 is formed. Next, the laminating of the 
molybdenum metal with a thickness of 2000A is carried out by the spatter, patterning is performed, the 
source electrode 31, the drain electrode 32, and a signal line 27 are formed, and the TFT element 25 is 
completed. 

[0062] The laminating of the transparent electrode film which furthermore consists of ITO etc. is carried 
out by the sputtering method etc., patterning of this is carried out, and transparent electrode section 24a 
is formed. Next, the laminating of the reflector film which consists of aluminum etc. is carried out, 
patterning of this is carried out, and it is referred to as reflector section 24b. 

[0063] Moreover, the color filter prepared in the opposite substrate 21 in the above-mentioned liquid 
crystal display panel 20 as well as the color filter 7 (refer to drawing 3 ) in the above-mentioned liquid 
crystal display panel 1 consists of transparent electrode section 24a of the pixel electrode 24. 1st color 
filter 7a to which the chromaticity was set corresponding to reflector section 24b, and 2nd color filter 7b, 
in order to double a color tone by reflective mode and the transparent mode. 

[0064] In the liquid crystal display of the gestalt of this operation which has such a configuration Since 
transparent electrode section 24a and reflector section 24b are prepared in the 1 -pixel field In a dark place. 



consider as the transparent mode, turn on a back light 9, and back light light penetrates transparent 
electrode section 24a in the pixel electrode 24. display, and. on the other hand, it sets to a bright place. It 
^ considers as reflective mode and displays by reflecting outdoor daylight in reflector section 24b in the pixel 
electrode 24, without turning on a back light 9. 

[0065] And like the liquid crystal display of the gestalt 1 of operation, since neither the diffusion shell nor a 
transflective reflecting plate is used, compared with the configuration (active-matrix mold with which the 
liquid crystal display panel used TFT) using **, the permeability of a white display becomes high, contrast 
will be acquired and, as for the display in a dark place, a riser and a legible display will be visibility 
equivalent to the liquid crystal display of the conventional transparency mold. Moreover, the reflection 
factor of a white display of the display in a bright place becomes high, contrast will be acquired and a riser 
and a legible display will be visibility equivalent to the liquid crystal display of the conventional reflective 
mold. 

[0066] Moreover, in the liquid crystal display of the gestalt of this operation, it writes as the liquid crystal 
display panel 20 of the active-matrix mold which used 3 terminal element, and, in addition to being high 
contrast, a good switching characteristic can realize a high definition display. 
[0067] In addition, although reflector section 24b in the pixel electrode 24 was considered as the 
configuration which formed in transparent electrode section 24a and this layer also with the gestalt of this 
operation as shown in drawing 8 (b) Since it is the same, as it indicates this drawing (c) that the gestalt 1 
of operation explained, it is desirable to consider as the configuration which forms even in the formation 
field of reflector section 24b the transparent electrode film 50 which forms transparent electrode section 
24a, and forms reflector section 24b in 'piles on this. 

[0068] Moreover, a white display can realize bright high display grace near paper White also here by using 
the modes, such as macromolecule distribution liquid crystal, a guest host. etc. who do not need a 
polarizing plate for the liquid crystal layer 3. 

[0069] [Gestalt 4 of operation] It will be as follows if other gestalten of operation concerning this invention 
are explained based on drawing 2 and drawing 9 . In addition, the same sign is appended to the member of 
explanation shown with the gestalt of the aforementioned operation, and the member which has the same 
function for convenience, and the explanation is omitted. 

[0070] The liquid crystal display of the reflective mold and transparency mold combination concerning the 
gestalt of this operation has the same structure fundamentally with the liquid crystal display of the gestalt 
1 of operation shown in above-mentioned drawing 2 . Transparent electrode section 6a and reflector 
section 6b are connected electrically. [ in / with the above-mentioned liquid crystal display panel 1 / in a 
different point / the pixel electrode 6 ] As opposed to having been the configuration that the same drive of 
the same signal was inputted and carried out in electrode substrate 8of liquid crystal display panel 1' of 
gestalt of this operation' As shown in drawing 9 (a) and (b). transparent electrode section 6a and reflector 
section 6b which are arranged in the 1 -pixel field (field surrounded with a dashed line G among drawing) 
used as the unit of a display are the point electrically driven independently separately. 
[0071] that is, — liquid crystal display panel 1' of the gestalt of this operation — the pixel electrode 6 — 
two sub-picture element electrodes 6 — it is divided and formed in '-6' and is the configuration of having 
the sub-picture element which consists around a 1 -pixel field and of transparent electrode section 6a 
between the pixel electrodes 2 by the side of these sub-picture element electrode 6 '-6* and the electrode 
substrate 4, and the sub-picture element which consists of reflector section 6b. 

[0072] Here, the surface ratio of reflector section 6b and transparent electrode section 6a in a 1 -pixel field 
is set up from 2:8 to 8:2. Thereby, a panel with sufficient visibility is obtained in both the modes in the 
transparent mode and reflective mode. Moreover, like the above-mentioned, in order to avoid the striped 
pattern in the case of a display, it is formed so that these transparent electrode section 6a and reflector 
section 6b may not continue in all directions, respectively, either. 

[0073] In the liquid crystal display of the gestalt of this operation which has such a configuration, like the 
liquid crystal display of the gestalt 1 of operation, since transparent electrode section 6a and reflector 
section 6b are prepared in the 1 -pixel field, the same effect is done so as the gestalt 1 of operation 



indicated that a legible display could be performed etc. also in the bright place also in the dark place. 
[0074] By and the thing for which the sub-picture element which consists of transparent electrode section 
" 6a, and the sub-picture element which consists of reflector section 6b were established in the 1 -pixel field, 
and another drive was enabled especially Since voltage is not impressed even to transparent electrode 
section 6a which voltage is not impressed even to reflector section 6b which is not in a display **** in the 
transparent mode, and is not in a display **** in reflective mode on the contrary, it becomes possible to 
stop power consumption further. 

[0075] Moreover, it is desirable to consider as the configuration which forms even in the formation field of 
reflector section 6b the transparent electrode film 50 which forms transparent electrode section 6a, and 
forms reflector section 6b in piles on this also with the gestalt of this operation as it indicates drawing 9 
(c) that the gestalt 1 of operation explained, since it is the same. 

[0076] [Gestalt 5 of operation] It will be as follows if other gestalten of operation concerning this invention 
are explained based on drawing 5 and drawing 10 . In addition, the same sign is appended to the member of 
explanation shown with the gestalt of the aforementioned operation, and the member which has the same 
function for convenience, and the explanation is omitted. 

[0077] The liquid crystal display of the reflective mold and transparency mold combination concerning the 
gestalt of this operation has the same structure fundamentally with the liquid crystal display of the gestalt 
2 of operation shown in above-mentioned drawing 5 . A different point by the above-mentioned liquid 
crystal display panel 10 Transparent. electrode section 14a and reflector section 14b in the pixel electrode 
14 are connected electrically. As opposed to having been the configuration that the same drive of the 
same signal was inputted and carried out in active-matrix substrate 12of liquid crystal display panel 10' of 
gestalt of this operation' As shown in drawing 10 (a) and (b), transparent electrode section 14a and 
reflector section 14b which are arranged in the 1 -pixel field (field surrounded with a dashed line G among 
drawing) used as the unit of a display are the point electrically driven independently separately in two 
signal wiring 15' and 15'. 

[0078] that is, - — liquid crystal display panel 10' of the gestalt of this operation — the pixel electrode 14 — 
two sub-picture element electrodes 14 — it is divided and formed in '-14' and is the configuration of 
having the sub-picture element which consists around a 1 -pixel field and of transparent electrode section 
14a between the counterelectrodes 13 by the side of these sub-picture element electrode 14 '-14' and the 
opposite substrate 11, and the sub-picture element which consists of reflector section 14b. 
[0079] Here, the surface ratio of reflector section 14b and transparent electrode section 14a in a 1 -pixel 
field is set up from 2:8 to 8:2. Thereby, a panel with sufficient visibility is obtained in both the modes in the 
transparent mode and reflective mode. Moreover, like the above-mentioned, in order to avoid the striped 
pattern in the case of a display, it is formed so that these transparent electrode section 14a and reflector 
section 14b may not continue in all directions, respectively, either. 

[0080] In the liquid crystal display of the gestalt of this operation which has such a configuration, like the 
liquid crystal display of the gestalt 2 of operation, since transparent electrode section 14a and reflector 
section 14b are prepared in the 1 -pixel field, the same effect is done so as the gestalt 2 of operation 
indicated that a legible display could be performed etc. also in the bright place also in the dark place. 
[0081] By and the thing for which the sub-picture element which consists of transparent electrode section 
14a, and the sub-picture element which consists of reflector section 14b were established in the 1 -pixel 
field, and another drive was enabled especially Since voltage is not impressed even to transparent 
electrode section 14a which voltage is not impressed even to reflector section 14b which is not in a display 
**** in the transparent mode, and is not in a display **** in reflective mode on the contrary, it becomes 
possible to stop power consumption further. 

[0082] Moreover, it is desirable to consider as the configuration which forms even in the formation field of 
reflector section 14b the transparent electrode film 50 which forms transparent electrode section 14a, and 
forms reflector section 14b in piles on this also with the gestalt of this operation as it indicates drawing 10 
(c) that the gestalt 1 of operation explained, since it is the same. 

[0083] [Gestalt 6 of operation] It will be as follows if other gestalten of operation concerning this invention 



are explained based on drawing 7 and drawing 11 . In addition, the same sign is appended to the member of 
explanation shown with the gestalt of the aforementioned operation, and the member which has the same 
• function for convenience, and the explanation is omitted. 

[0084] The liquid crystal display of the reflective mold and transparency mold combination concerning the 
gestalt of this operation has the same structure fundamentally with the liquid crystal display of the gestalt 
3 of operation shown in above-mentioned drawing 7 . A different point by the above-mentioned liquid 
crystal display panel 20 Transparent electrode section 24a and reflector section 24b in the pixel electrode 
24 are connected electrically. As opposed to having been the configuration that the same drive of the 
same signal was inputted and carried out in active-matrix substrate 22of liquid crystal display panel 20' of 
gestalt of this operation' As shown in drawing I T (a) and (b), transparent electrode section 24a and 
reflector section 24b which are arranged in the 1 -pixel field (field surrounded with a dashed line G among 
drawing) used as the unit of a display are the point that voltage separate at two signal-lines 27' and 27' is 
electrically impressed independently. 

[0085] that is, — liquid crystal display panel 20' of the gestalt of this operation — the pixel electrode 24 ' — 
two sub-picture element electrodes 24 — it is divided and formed in '-24' and is the configuration of 
having the sub-picture element which consists around a 1 -pixel field and of transparent electrode section 
24a between the counterelectrodes 23 by the side of these sub-picture element electrode 24 '-24' and the 
opposite substrate 21 . and the sub-picture element which consists of reflector section 24b. 
[0086] Here, the surface ratio of reflector section 24b and transparent electrode section 24a in a 1 -pixel 
field is set up from 2:8 to 8:2. Thereby, a panel with sufficient visibility is obtained in both the modes in the 
transparent mode and reflective mode. Moreover, like the above-mentioned, in order to avoid the striped 
pattern in the case of a display, it is formed so that these transparent electrode section 24a and reflector 
section 24b may not continue in all directions, respectively, either. 

[0087] In the liquid crystal display of the gestalt of this operation which has such a configuration, like the 
liquid crystal display of the gestalt 3 of operation, since transparent electrode section 24a and reflector 
section 24b are prepared in the 1 -pixel field, the same effect is done so as the gestalt 3 of operation 
indicated that a legible display could be performed etc. also in the bright place also in the dark place. 
[0088] By and the thing for which the sub-picture element which consists of transparent electrode section 
24a, and the sub-picture element which consists of reflector section 24b were established in the 1 -pixel 
field, and another drive was enabled especially Since voltage is not impressed even to transparent 
electrode section 24a which voltage is not imprelssed even to reflector section 24b which is not in a display 
**** in the transparent mode, and is not in a display **** in reflective mode on the contrary, it becomes 
possible to stop power consumption further. 

[0089] Moreover, it is desirable to consider as the configuration which forms even in the formation field of 
reflector section 24b the transparent electrode film 50 which forms transparent electrode section 24a, and 
forms reflector section 24b in piles on this also with the gestalt of this operation as it indicates drawing 1 1 
(c) that the gestalt 1 of operation explained, since it is the same. 
[0090] 

[Example] Each example concerning this invention is explained below. 

[0091] [Example 1] TN liquid crystal was used for the liquid crystal layer 3 for the liquid crystal display 
which has the same configuration as the liquid crystal display of the gestalt 1 of the above-mentioned 
operation shown in drawing 2 . drawing 1 (a), and (b), ITO was used for the transparent electrode film, 
aluminum was used for the reflector film, respectively, it produced, and power consumption, the visibility in 
a bright place, and the visibility in a dark place were searched for, respectively. In addition, surface ratio of 
transparent electrode section 6a and reflector section 6b was set to 5:5. 

[0092] A result is combined with the result of a certain usual transparency mold liquid crystal display and. a 
reflective mold liquid crystal display from the former whose pixel electrode 6 is a transparent electrode or 
a reflector, and is shown in drawing 12 (a) - (c). Of course, the liquid crystal display panel in the liquid 
crystal display for these comparisons was used as the passive-matrix mold which has the same numerical 
aperture as the thing of an example. 



' [0093] this drawing (a) — since — the liquid crystal display of power consumption of an example was 
equivalent to the case of a reflective mold liquid crystal display, and visibility was equivalent [ the liquid 

* crystal display ] to the transparency mold liquid crystal display in the bright place in the case of a 
reflective mold liquid crystal display, the EQC. and the dark place so that this drawing (b) and (c) might 
show, so that it might understand. 

[0094] That is, also in the bright place, the display was legible and the small liquid crystal display of power 
consumption was obtained even in the dark place. 

[0095] In addition, including other examples, the illuminance of a bright place made the illuminance of 5000 
luxs and a dark place 50 luxs, and the error criterion of visibility presupposed that the alphabetic character 
of 2mm around which can read the alphabetic character of 2mm around (level 4) which cannot read an 
alphabetic character at all (level 1). in which black and white are recognized slightly (level 2) and which can 
read the alphabetic character of 2mm around vacantly (level 3) can be read clearly (level 5). 
[0096] [Example 2] The liquid crystal display which has the same configuration as the liquid crystal display 
of the gestalt 2 of the above-mentioned operation shown in drawing 5 , drawing 6 (a), and (b) was produced 
according to the 1 manufacture method which used TN liquid crystal and was mentioned above in the liquid 
crystal layer 3, and power consumption, the visibility in a bright place, and the visibility in a dark place were 
searched for, respectively. Here, surface ratio of transparent electrode section 14a and reflector section 
14b was set to 5:5. 

[0097] A result is combined with the result of the usual transparency mold liquid crystal display whose pixel 
electrode 14 is a transparent electrode or a reflector, and a reflective mold liquid crystal display, and is 
shown in drawing 12 (d) - (f). Of course, the liquid crystal display panel in the liquid crystal display for 
these comparisons was used as the active-matrix mold using an MIM element which has the same 
numerical aperture as the thing of an example. 

[0098] this drawing (d) — since — the liquid crystal display of power consumption of an example was 
equivalent to the case of a reflective mold liquid crystal display, and visibility was equivalent [ the liquid 
crystal display ] to the transparency mold liquid crystal display in the bright place in the case of a 
reflective mold liquid crystal display, the EQC, and the dark place so that this drawing (e) and (f) might 
show, so that it might understand. 

[0099] That is, also in the bright place, the display was legible and the small liquid crystal display of power 
consumption was obtained even in the dark place. 

[0100] [Example 3] The liquid crystal display which has the same configuration as the liquid crystal display 
of the gestalt 3 of the above-mentioned operation shown in drawing 7 , drawing 8 (a), and (b) was produced 
according to the 1 manufacture method which used TN liquid crystal and was mentioned above in the liquid 
crystal layer 3, and power consumption, the visibility in a bright place, and the visibility in a dark place were 
searched for. respectively. Here, surface ratio of transparent electrode section 24a and reflector section 
24b was set to 5:5. 

[0101] A result is combined with the result of the usual transparency mold liquid crystal display whose pixel 
electrode 24 is a transparent electrode or a reflector, and a reflective mold liquid crystal display, and is 
shown in drawing 12 (g) - (i). Of course, the liquid crystal display panel in the liquid crystal display for these 
comparisons was used as the active-matrix mold using a TFT element which has the same numerical 
aperture as the thing of an example. 

[0102] this drawing (g) — since — the liquid crystal display of power consumption of an example was 
equivalent to the case of a reflective mold liquid crystal display, and visibility was equivalent [ the liquid 
crystal display ] to the transparency mold liquid crystal display in the bright place in the case of a 
reflective mold liquki crystal display, the EQC, and the dark place so that this drawing (h) and (i) might 
show, so that it might understand. 

[0103] That is, also in the bright place, the display was legible and the small liquid crystal display of power 
consumption was obtained even in the dark place. 

[0104] [Example 4] TN liquid crystal was used for the liquid crystal layer 3 for the liquid crystal display 
which has the same configuration as the liquid crystal display of the gestalt 4 of the above-mentioned 



operation shown in drawing 2 , drawing 9 (a), and (b), ITO was used for the transparent electrode film, 
aluminum was used for the reflector film, respectively, it produced, and power consumption, the visibility in 
' a bright place, and the visibility in a dark place were searched for, respectively. Here, surface ratio of 
transparent electrode section 6a and reflector section 6b was set to 5:5. Moreover, the area of transparent 
electrode section 6a and reflector section 6b presupposed that it is the same as the liquid crystal display 
of an example 1 . 

[0105] A result is combined with the result of the usual transparency mold liquid crystal display whose pixel 
electrode 6 is a transparent electrode or a reflector, and a reflective mold liquid crystal display, and is 
shown in drawing 13 (a) - (c). Of course, the liquid crystal display panel in the liquid crystal display for 
these comparisons was used as the passive-matrix mold which has the same numerical aperture as the 
thing of an example, 

[0106] this drawing (a) — since — the liquid crystal display of power consumption of an example was 
equivalent to the case of a reflective mold liquid crystal display, and visibility was equivalent [ the liquid 
crystal display ] to the transparency mold liquid crystal display in the bright place in the case of a 
reflective mold liquid crystal display, the EQC, and the dark place so that this drawing (b) and (c) might 
show, so that it might understand. 

[0107] That is, also in the bright place, the display was legible and the small liquid crystal display of power 
consumption was obtained even in the dark place. 

[0108] And power consumption was able to be made smaller than an example 1 so that it might understand 
as compared with above-mentioned drawing 12 (a) and drawing 13 (a). 

[0109] [Example 5] The liquid crystal display which has the same configuration as the liquid crystal display 
of the gestalt 5 of the above-mentioned operation shown in drawing 5 , drawing 10 (a), and (b) was 
produced according to the 1 manufacture method which used TN liquid crystal and was mentioned above in 
the liquid crystal layer 3, and power consumption, the visibility in a bright place, and the visibility in a dark 
place were searched for, respectively. Here, surface ratio of transparent electrode section 14a and 
reflector section 14b was set to 5:5. Moreover, the area of transparent electrode section 14a and reflector 
section 14b presupposed that it is the same as the liquid crystal display of an example 2. 
[01 10] A result is combined with the result of the transparency mold liquid crystal display from the former 
whose pixel electrode 14 is the transparent electrode section or the reflector section, and a reflective mold 
liquid crystal display, and is shown in drawing 13 (d) - (f). Of course, the liquid crystal display panel in the 
liquid crystal display for these comparisons was used as the active-matrix mold using an MIM element 
which has the same numerical aperture as the thing of an example. 

[01 1 1] this drawing (d) — since — the liquid crystal display of power consumption of an example was 
equivalent to the case of a reflective mold liquid crystal display, and visibility was equivalent [ the liquid 
crystal display ] to the transparency mold liquid crystal display in the bright place in the case of a 
reflective mold liquid crystal display, the EQC, and the dark place so that this drawing (e) and (f) might 
show, so that it might understand. 

[0112] That is, also in the bright place, the display was legible and the small liquid crystal display of power 
consumption was obtained even in the dark place. 

[01 13] And power consumption was able to be made smaller than an example 2 so that it might understand 
as compared with above-mentioned drawing 12 (d) and drawing 13 (d). 

[0114] [Example 6] The liquid crystal display which has the same configuration as the liquid crystal display 
of the gestalt 6 of the above-mentioned operation shown in drawing 7 , drawing 1 1 (a), and (b) was 
produced according to the 1 rhanufacture method which used TN liquid crystal and was mentioned above in 
the liquid crystal layer 3, and power consumption, the visibility in a bright place, and the visibility in a dark 
place were searched for, respectively. Here, surface ratio of transparent electrode section 24a and 
reflector section 24b was set to 5:5. Moreover, the area of transparent electrode section 24a and reflector 
section 24b presupposed that it is the same as the liquid crystal display of an example 3. 
[01 15] A result is combined with the result of the transparency mold liquid crystal display from the former 
whose pixel electrode 24 is the transparent electrode section or the reflector section, and a reflective mold 



" ' liquid crystal display, and is shown in drawing 13 (g) - (i). Of course, the liquid crystal display panel in the 
liquid crystal display for these comparisons was used as the active-matrix mold using a TFT element which 

' has the same numerical aperture as the thing of an example. 

[01 16] this drawing (g) — since the liquid crystal display of power consumption of an example was 
equivalent to the case of a reflective mold liquid crystal display, and visibility was equivalent [ the liquid 
crystal display ] to the transparency mold liquid crystal display in the bright place in the case of a 
reflective mold liquid crystal display, the EQC. and the dark place so that this drawing (h) and (i) might 
show, so that it might understand. 

[01 17] That is, also in the bright place, the display was legible and the small liquid crystal display of power 
consumption was obtained even in the dark place. 

[01 18] And power consumption was able to be made smaller than an example 3 so that it might understand 
as compared with above-mentioned drawing 12 (g) and drawing 13 (g). 

[01 19] [Example 7] the liquid crystal display which has the same configuration as the liquid crystal display 
of the gestalt 5 of the above-mentioned operation shown in drawing 5 , drawing 10 (a), and (b) Use TN 
liquid crystal for the liquid crystal layer 3. and use ITO for a transparent electrode film and aluminum is 
used for a reflector film, respectively. While changing the area of reflector section 14b to a 1 -pixel field 
(transparent electrode section 14a+ reflector section 14b) from 0% to 100% and searching for the visibility 
in a bright place, the area of transparent electrode section 14a to a 1 -pixel field was changed from 0% to 
100%, and the visibility in a dark place was searched for. 

[0120] A result is shown in drawing 14 (a) and (b). The visibility in a bright place is good, if the area of 
reflector section 14b to a 1 -pixel field is 20% or more as shown in this drawing (a). On the other hand, the 
visibility in a dark place is good, if the area of transparent electrode section 14a to a 1 -pixel field is 20% or 
more as shown in this drawing (b). 

[0121] Transparent-electrode section 14from this a: It turned out that good visibility can be acquired by 
setting up reflector section 14b between 2:8 and 8:2 even in a bright place or a dark place. 
[0122] Moreover, about the rate of surface ratio of the transparent electrode section and the reflector 
section, the same result was obtained also in the liquid crystal display which has the same configuration as 
each liquid crystal display of the gestalten 1 . 2, 3, 4. and 6 of the above-mentioned operation of those 
other than this. 

[0123] [an example 8] — the liquid crystal display which has the same configuration as the liquid crystal 
display of the gestalt 4 of the above-mentioned operation shown in drawing 2 , drawing 9 (a), and (b) — a 
transparent electrode film — ITO and a reflector film — aluminum — respectively — using — liquid crystal 
layer 3 **** — three liquid crystal displays were produced using respectively TN liquid crystal, 
macromolecule distribution liquid crystal (PDLC), and guest host (G-H) liquid crystal, and it asked for a 
reflection factor and permeability. 

[0124] A result is shown in drawing 15 (a) and (b). Since a polarizing plate became unnecessary by using 
the liquid crystal of PDLC mode, or the G and the H mode, also in a reflection factor and permeability, a 
riser and contrast became high rather than TN liquid crystal mode so that this drawing (a) and (b) might 
show. 
[0125] 

[Effect of the Invention] The liquid crystal display of this invention according to claim 1 has the 
transparence substrate of the pair by which opposite arrangement is carried out by intervening a liquid 
crystal layer as mentioned above. In the liquid crystal display with which the electrode layer for impressing 
voltage to each opposed face of these transparence substrate at the above-mentioned liquid crystal layer 
is formed It is the configuration that the reflector section which reflects light in the 1 -pixel field used as 
the unit of the display in the electrode layer formed in one transparence substrate, and the transparent 
electrode section which penetrates light are prepared. 

[0126] By this, a lighting means on the back is turned on, it is displaying using the transparent electrode 
section, the permeability of a white display becomes high in a dark place, and a legible display is obtained 
by high contrast. It is displaying in a bright place on the other hand using the reflector section, without 



turning on a lighting means on the back, and the permeability of a white display becomes high, a legible 
display is obtained by high contrast, and, moreover, it is a low power. 
" [0127] Consequently, the effect that a display is legible and the small liquid crystal display of power 
consumption can be offered also in a bright place even in a dark place is done so. 

[0128] The liquid crystal display of this invention according to claim 2 has the transparence substrate of 
the pair by which opposite arrangement is carried out by intervening a liquid crystal layer as mentioned 
above. In the liquid crystal display with which the electrode layer for impressing voltage to each opposed 
face of these transparence substrate at the above-mentioned liquid crystal layer is formed The reflector 
section which reflects light in the 1 -pixel field used as the unit of the display in the electrode layer formed 
in one transparence substrate, and the transparent electrode section which penetrates light are prepared, 
and these reflector section and the transparent electrode section are the configurations of having been 
independent electrically. 

[0129] Thereby, since a signal can be impressed only to the transparent electrode section at the time of 
the transparent mode and a signal can be impressed only to the reflector section at the time of reflective 
mode, while doing so the same effect as a liquid crystal display according to claim 1, the flume effect which 
can make power consumption small further is done so. 

[0130] The liquid crystal display of this invention according to claim 3 is the configuration that have a color 
filter for performing color display between the transparence substrates of a up Norikazu pair, and the color 
tones of this color filter differ in the transparent electrode section and the reflector section, in a 
conflguration according to claim 1 or 2. 

[0131] Since this becomes the same foreground color also in the transparent mode or reflective mode, 
while doing so the same effect as the liquid crystal display indicated to claim 1 or 2, the effect that a 
difference can be further abolished to a foreground color even in a bright place or a dark place is done so. 
[0132] The liquid crystal display of this invention according to claim 4 is the configuration that the surface 
ratio of the refiector section and the transparent electrode section in a 1 -pixel field is from 2:8 to 8:2, in a 
configuration according to claim 1 or 2. 

[0133] While this does so the same effect as the liquid crystal display indicated to claim 1 or 2, the effect 
that visibility can be further made good in both the modes in the transparent mode and reflective mode is 
done so. 

[0134] The liquid crystal display of this invention according to claim 5 is the configuration that the reflector 
section and the transparent electrode section in each pixel adjoin the polar zone of a different class 
between the adjoining pixels, in a configuration according to claim 1 or 2. 

[0135] Since neither pinstripes nor a disk appears in the case of a display, while doing so by this the same 
effect as the liquid crystal display indicated to claim 1 or 2, the effect that display grace can be made still 
higher is done so. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The gestalt of operation of the 1 st of this invention is shown, (a) is the plan of the electrode 
substrate which constitutes the liquid crystal display panel of the passive-matrix mold with which the liquid 
crystal display of this operation gestalt was equipped, and (c) is [ (b) is an A-A' line view cross section, 
and ] the A-A' line view cross section of other configurations. 

[Drawing 2] It is the perspective diagram showing the configuration of the liquid crystal display of the 
gestalt of the 1 st and the 4th operation. 

[Drawing 3] It is the cross section showing the configuration of the color filter of the liquid crystal display 
panel with which the liquid crystal display of the gestalt of the 1st operation was equipped. 
[Drawing 4] It is the XYZ color system chromaticity diagram showing the chromaticity of the color filter of 
the liquid crystal display panel with which the liquid crystal display of the gestalt of the 1st thru/or the 6th 
operation was equipped. 

[Drawing 5] It is the perspective diagram showing the configuration of the liquid crystal display of the 
gestalt of the 2nd and the 5th operation. 

[Drawing 6] The gestalt of operation of the 2nd of this invention is shown, (a) is the plan of the active- 
matrix substrate which constitutes the liquid crystal display panel of the active-matrix mold of 2 terminal 
element with which the liquid crystal display of this operation gestalt was equipped, and (c) is [ (b) is a B- 
B* line view cross section, and ] the B-B' line view cross section of other configurations. 
[Drawing 7] It is the perspective diagram showing the configuration of the liquid crystal display of the 
gestalt of the 3rd and the 6th operation. 

[Drawing 8] The gestalt of operation of the 3rd of this invention is shown, (a) is the plan of the active- 
matrix substrate which constitutes the liquid crystal display panel of the active-matrix mold of 3 terminal 
element with which the liquid crystal display of this operation gestalt was equipped, and (c) is [ (b) is a C- 
C line view cross section and ] the C-C line view cross section of other configurations. 
[Drawing 9] The gestalt of operation of the 4th of this invention is shown, (a) is the plan of the electrode 
substrate which constitutes the liquid crystal display panel of thet passive-matrix mold with which the liquid 
crystal display of this operation gestalt was equipped, and (c) is [ (b) is a D-D' line view cross section, 
and ] the D-D' line view cross section of other configurations. 

[Drawing 1 0] The gestalt of operation of the 5th of this invention is shown, (a) is the plan of the active- 
matrix substrate which constitutes the liquid crystal display panel of the active-matrix mold of 2 terminal 
element with which the liquid crystal display of this operation gestalt was equipped, and (c) is [ (b) is an E- 
E' line view cross section, and ] the E-E' line view cross section of other configurations. 
[Drawing 1 1] The gestalt of operation of the 6th of this invention is shown, (a) is the plan of the active- 
matrix substrate which constitutes the liquid crystal display panel of the active-matrix mold of 3 terminal 
element with which the liquid crystal display of this operation gestalt was equipped, and (c) is [ (b) is a F-F' 
line view cross section, and ] the F-F' line view cross section of other configurations, 

[Drawing 1 2] (a) - (c) is a graph which (d) - (f) shows an example 2. and (g) - (i) shows an example 3 for an 
example 1, and shows correlation of the power consumption of the liquid crystal display of an example, and 
the conventional reflective mold liquid crystal display and a transparency mold liquid crystal display, the 
visibility in a bright place, and the visibility in a dark place, respectively. 



[Drawing 13] (a) - (c) is a graph which (d) - (f) shows an example 5, and (g) - (i) shows an example 6 for an 
example 4, and shows correlation of the power consumption of the liquid crystal display of an example, and 
" the conventional reflective mold liquid crystal display and a transparency mold liquid crystal display, the 
visibility in a bright place, and the visibility in a dark place, respectively. 

[Drawing 14] An example 7 is shown, (a) is a graph which shows the relation between the area of the 
reflector section to the 1 -pixel field of the liquid crystal display of an example, and the visibility in a bright 
place, and (b) is a graph which shows the relation between the area of the transparent electrode section to 
the 1 -pixel field of the liquid crystal display of an example, and the visibility in a dark place. 
[Drawing 15] It is the graph which shows an example 8, and (a) is a graph which compares and shows the 
reflection factor of TN liquid crystal mode, PDLC mode, and the G and the H mode, and (b) compares the 
permeability of TN liquid crystal mode, PDLC mode, and the G and the H mode, and is shown. 
[Description of Notations] 

1 1 ' Liquid crystal display panel 

2 Pixel Electrode (Electrode Layer) 

3 Liquid Crystal Layer 

4 4' Electrode substrate 

5 Glass Substrate (Transparence Substrate) 

6 6' Pixel electrode (electrode layer) 
6a Transparent electrode section 
6b Reflector section 

7 Color Filter 

8 8* Electrode substrate 

9 Back Light 

10 10' Liquid crystal display panel 

1 1 Opposite Substrate 

12 12' Active-matrix substrate 

13 Counterelectrode (Electrode Layer) 

14 14' Pixel electrode (electrode layer) 
14a Transparent electrode section 
14b Reflector section 

16 MIM Element 

20 20' Liquid Crystal Display Panel 

21 Opposite Substrate 

22 22' Active-Matrix Substrate 

23 Counterelectrode (Electrode Layer) 

24 24' Pixel Electrode (Electrode Layer) 
24a Transparent electrode section 

24b Reflector section 

25 TFT Element 
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[0 0 6 6] sfc, ^^m(Dmm<Dm^m^mmr'it, 
/•^^)i2o ti^tztctb. 0.ms.7.-( y^yif^mz^o 

[0 0 6 7] /^Ei5. ^HMCDJg^Tfc, ^8 (b) \Z^ 

t^o\z. mmmm2 4\zion^KMmm^2 4h^m 
mmm^2 4 a tmm\zmii%LrzmbttLtz-^^. %m<r> 

Jg^lTiKiJbfctlWIUaSd^e.^ IHIS (c) \Z7vcrX. 
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[0 0 6 8] ^fc. Z.Z.X'h. ?6cffiB3(wii?t1SCOEt> 

[0 0 6 9] mm(Dmm4} :^mmi,zm^^m(Dm(D 

[0 0 7 0] ^mmommAz^^K^m • Sii^^fflo 
jg^^^SMfi, m}&<Dm2iz7^vrz.mM(Dmmi<Dm 

m}^(Dm^m.f^/-^^Aix'\t. mmnmeiziii^-f^ 
mmmm^e aRzSKmmm^e htmMmizmm-^n 

ffiSffiS* Ttt, @9 (a)(b) \Z7R-rJi^\Z, 

¥&<tfj:s iia*^« (04>, ^^G\zxmtsmm 1*1 

^wfcffliELT. m^izmw}-^n^,^x$>^. 
[0 0 7 1 ] -OS D, *iiJ6©j^M®j^^B«s^^N°^;u 

^j-ttTj^jS3nT*5i9. ;ine>i'Jiii^«S6 • -6' 
mm&m4m(Dmmmm2 t<Dmiz. immm^$> 

i^i^ui>wmmt^m-r?}mfSLx$>^o 30 

[0 0 7 2] eiciTfc. iiii*MJKlc*5ttSSM«Sg|5 
6h tmmmmU 6 a t(Dm^\tit. 2 8d^5>8 : 2 

nso Sit, WKfitisiigtc, m^(DV^.(Dmi^m^mn^ 
Tztbiz. ^Ltiibmmnmme aRzj^KMmmme 

[0 0 7 3] z.(Dj;:^umi$.^^-r^^^m<Dmm<Dm 

\z. immm^izmmmm^e atK^mm^eht^^ 40 
m»ibrix\^^^<Dx. mmitzm-^xh. mwitiz:m^x 

[0 0 7 4] ^LT, 1 mmmmp^izmmmm^ 
6 af)^i.u^mmmtK^m.m^6 h-^^^iu^mmmt 
^m^ixmrnm^oimt LTcz.tx. mm^E- tc^sv^ 

T**(Ctt^yj:ViSS<f«Sa56 b(CiT®ffi:O^F-riJn$n 
^r<h75^Yj;<, K^lzKkt'E- \^iZ:!s\,^xm^izm-^fJ. 

^^mmmm^ & a \z^xms.A^ma^n^ z. tmi-\^^<D 
x\ ^^\zmmmti^mx^:Ltti^'^^tu:^. 50 



12 

[0 0 7 5] ifc, :^mm<Dmmx^. ^m<Dmm\x 

liifJbfctlwiUSS*^^, 09 (c) (r^-Tct-^fc, iS 

mmmw> & a^m!^t^m^Mmmm^o^Kmm.m,^& 
h(Dm^mm\z^xm^\^xi6^. &mmm^&h^:i 

<D±\zmUxmi^-ti>mi^i::t^ Z. tTi^'S^ Ll^. 

[0 0 7 6] mm(Dmm 5 ] :^mAi,z%^mm(Dm<D 
mm^. 0 5,01 0 (c*t3aiTi5^93-rn«, uT<Dm 

hrcmitm-(Dmm^^-r^^^iz\t. m-(Dmn^ - 

[0 0 7 7] i^-mm.<Dmmz>^^K^m. • 'm^mmwi<r> 

HlI«E®0 5 \ZynLrz^m<D]\^m 2 (Dm 

i-y^mmmm^i 4 aRzSKmmmmi 4 b;!)S«^wfc 
si^^nxijo, mcmn-A^Ati-^nxm-mm-^n^ . 
m^x$>r)rz(D\zMv. y^^m<DMm<Dm^m^/-^^)i 
10' ©Ti^T^wTv'h'ji/T.a^i 2' xit. 010 

(a) (b) lc^-rj;5(::, «^©¥&i::^-5 i iB^^« 

as 1 4 a tKmmm^ 1 4 b t*^, m^mizmit lt. 
2*©ffl^Ba«s.i 5 ' -15' (cTS'j^tcKtij^ns,^. 

[0 0 7 8] -o^o, *^Ji6©J^^©«ssa^/'^^;n 

0* B^mffil 4 75^2-:3©iija^Ml 4' • 1 

4' iz^i-fxm^^nx^toD. ^n^wmmm'^i 4' 
• 1 4' *fifi]S«i imcoMmmmi 3t(Dm\z, 
immmm&tzf). mmnm^i 4 a t^<^ti^mmmt 
R^mm^i 4 hi!)^ibu^mmmt^^-r^m^x'$> 

So 

[0 0 7 9] ^iJiT'fe, immmmizin-f^bKmmm^ 
14b trnmrnm^^ 1 4 a troMajtts. 2 : 8 e, 

8 : 2©ffi{C|g^$nTV^-g.. zn\Z^D. jSiS^:— F 
*tfte>n§. Sit, B93iEili)«C, ^^©^©i^««^& 

jg^ts^cs^tc, z-tii^mmmmmi 4 aRzfKmnm^ 
[0 0 8 0] zi<Dj:^umiJii^mr^^^mcymm<Dm 

ag*gB-e«. *«6©Jgffi2©?«fBg^^e<!:[SHt 

tc, 1 mmmmzmmmm^ 1 4 a iRwmggis 1 4 b 
[0 0 8 1 ] '^bT, mz, immmmp^\zmmmm^ 

1 4 ai)^i^ri^WmMhKMMM^l 4 hi}^ihU^W\m 

mt=^m»xmmwi^p]mti.tzz.tx\ sia^-Htc 

*5l^T«^tC«^$y^j:tiKSsf«Sa5l 4 bllST'«EE7J^*^ 
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-So 

[0 0 8 2] *iisg<7)}gMTfe, mmoymmiT' 
mmvfztmcm^^^^. mio (c) (r^-rj;-5tc, 
®Bj«ffigi5 1 4 a ^j^/st-?>SBj«ffi^ 5 0 ^Kmmm 

[0 0 8 3] mmo:>mm ey ^^^ij^^^^nMco^a© 
mm^. mi. mi nz&-:^\^^xm.m-rrn-£. siT(7)m lo 

[0 0 8 4] *5iig<z)j^^{c»?>ss^i« • mmmmm<D 

^m^mmt. m^mizitmcmm^^-r^o i^tj.^^. 
it. mm<Dm^a^^^-^^)v 2 0 x-tt. mmmm 2 4 tc^ 
if^mmmm^2 4 asyts««^gi$2 4 b:^i^mas«j(r 
mm-^nxisr)^ mi::'m^y)^Kti-^nxm~mm^n^ 
mf$.x$>-z>rz(D\znL. **igcDjgii®fgtsss^/i^ju 20 
2 0' ©T:^5=--Y:/vhij^xa«2 2' Ttt, 01 1 

(a) (b) tr^-ri^tc, 1 

m^. m^^Gizxmtsmm [Hizmm-^ n^mmmm 

^2 4 a tS*!fllffigl5 2 4 b H^WlrSfifibT, 
2*®fl^|g2 7' • 2 7 ' {CTSiJ*CO«JE;^»^EPJn$n 

[0 0 8 5] -0*19, *3l;^®Jg^®je<aS^A*-'l'2 

0' xii. mmMm2 4-fy^2-DCDmmmMM2 4' ■ 2 
4' iz^^xM^^nxioir). zn>immmmm2 4' 

•24' MlS]S1S2 1#J©*KS]«®2 3 t(Dm\Z. so 
la.^M^afef^O, a93«Sa5 2 4 ad^?>7S-5iiJH*t 

RSimm^2 4 hib^ibf3.^mmmt^^-t^m^x$> 

[0 0 8 6] ;iz:T't), immmmz^if^Kmn'mW' 
2.4htmmnm^2 4 a^<Dmmitit, 2 : s*^?) 

8 : 2<DWtlS^$tlTli-g>. ^ntcj;0> Sii^:- K 

mi-f^Tzi^iz. ^n'bmmmm^2 4 aRxfKmmm^ 
2 4h^'tn^'n. mmizmmL^^^^oizmf&-^nx 40 

[0 0 8 7] r©J:-3fi:«J5gS*f ^*^ig®J^ffi©?g£ 

iz. immmmzmmmm^2 4 atKmmm^2 4h 

[0 0 8 8] -tLT, !t#IC, 1 iii^®^|*UCS0jl«®^fP 

2 4 ibti^mmm tKMmm^2 4 h^^^fi^mm 



J4 

*v^Tg^(::^$7^£^^SW«S8^2 4 bJdSTttlE^i^En 

#^^/j:tiSB;3«@Bi5 2 4 aiz^x-miEA^wm-^n^^it 

[0 0 8 9] ^fc, *^m«#MTt>, HMCDJ^ffilT 

iKg^bfctisiDSSd^e., 011 (c) (c^-Tcfcpt, 
S0j«ffigP2 4 a ^mi$.r^mmmmm5 0 ^sitmffi 

gB2 4 bCDJ^fiKMJ^CS-TJgfigl^T*^, SM«ffia52 

4h^::(D±izmt2xmi^-r^m^t-r^z.ttim^L 

[0 0 9 0] 

[0 0 9 1] mmmi:) m2. mi u) (h) iz^v 

■r^maa^SBSr, j«as3{cTNjfia^fflv^ 3191 
I TO, KMmmmizA 1 sr^n^'n^v^Tf^ 
SSL, mmmtj. mmx(Dm.^ii. s^mx'0^mii>s:'t 

<h0ffiajt«, 5 : St Lit. 

[0 0 9 2] mmmmetimmmm^f^^uK^ 

RzSKmmm^m^mm(Di^mtm^x. mi 2 (a) 
~ (c) (c^f. fe-^^Ay, m?)jti^<D:ti6©?g^aa 
^mmizioif^m^m^z-^^Mt, mmM<Dh(Dtmc 

[0 0 9 3] mm (a) {c*^e.^i'*^^j;'5tc, mmm<D 

tlWI^TT^O, (b) (c) cfc'5(C, 

^^mxitmj^mm^B^^&mtmmxsb-oTz, 

[0 0 9 4] 0*0, WfifTfe, mWiXhm^<DR-^^ 

[0 0 9 5] T^iii, mo)mmmh^tb. m?>i^^m<Dmm 

tt5 0 0 0JUi77>, BgViRlfCDM'SttS 0;Ui7;;?.tL, S 

it, mm^<Dmm&m\t. -x^i^±<m.tbui^ 

1) , eil;5^*3-r*^lcm^i-tj-?,n^ (I^'^;l/2) , 2 m 

-)3<D-X^ti^m.ii>^ {\^^}V4) , 2 mmEg:;^®X;^;<)^tt 
o^OSe^-S (U^;l.5) tLit. 

[0 0 9 6] imMm2y 05, 06 (a) (b) (C^^L 
it, WK!!®ll5S»J^^2(7)}g^H«^gBt|5|L«f£*W 
f^fSaa^SaS:, ?«a«3lcTNj^a^fflV^ miKE 

BJ«11g|5 1 4 a tKS^^ggE 1 4 b <!:©fflmtt," 5 : 
5iLit, 

[0 0 9 7] 4;5^ji?)l«MStHJS 
jK^B^^SaOilg^iW-a-T, 012 (d) ~ (f) \z 



if#5B¥ 1 1-305248 



(9) 

15 

[0 0 9 8] mm (d) (c*^e,5i-*^-g.<t-5(c, nmM(D 

iPI^T-abO, |Bl^ (e) (f ) j:-5tr. «^ 

[0 0 9 9] ^S0> 93H)fT^), B&RlfTfe*^CD^^-r lo 
[0 10 0] mm.&iS'i 07, 08 (a)(b) tC^L 

2 4a tSStmffigB 24b tOffimtt, 5 : 
[0101] IS**. Il*«ffi2 4*t®Hjm®^l^ttR 

wiFB^^mm(D^mtm^r. 01 2 (g) ~ (d tc 

[0 10 2] mm (g) (c*^^^i-*^^«t-5{c, mmm<D 
tmm-v$>io. mm (h) (i) A^^bm^^^oiz. 

[0 10 3] OSO. 9!)5fT't), mWfXh^^(DM.'^-t 

[0 10 4] [||Jffit«J4] m2. 09 (a) (b) {C^b 
mai©*McDJ^fil4C0f^^«S^gSi:|HlU«fi!c*W 

I TO. KMmmmizA 1 <&^n^*nfflt.>Tf^ 
mtmutLtz. 

[0 10 5] il««®6*^'SBg«ffi5gl,i«^|^ 
SSS^SS©ig«i#fitT, 013 (a) ~ (c) tcS^ 

f. fe*.^Ay, ^nibit^(Drzsb<Dms,m7^mm\zi5ii 
i>m^B^^/'^^)nt. ^mmcDh<Dtm\:^^Dm>^^'t 
?,mm-^h>ji7XMtvrz, 
[0 10 6] |pI0 (a) izf^i^^i-^^^oiz, nmmcD 

tmmx$,<o. mm (b) (c) /0^b^^75^-5J;'5(c, mm so 



IS 

mm^^^^-citKumm^Bm^mmcDm-^iimm. 
i^^mxamMmm^BmTF^mmiim^x'h-orz, 

[0 10 7] -siSO, ^jBlrT-fc, ltRrrTt)gS©l.-^-r 
[0 10 8] L-d^*), Bai^®01 2 (a) <i:01 3 

(a) <hjtRLT5i-75^-5ct5ic, mmmi^Kihmmm 
[0 10 9] mmmi) 05, 010 (a)(b) 

aHJ3««ig|5 1 4 a tSWWSgE 1 4 b tcoffimti, 
5 : StbfCo *fc:, SBJ^HB 1 4 aRUC^WmffigB 
14b©ffia(i. 3IM«»J2©jg^«^gStl^i;i:b 
it. 

[0 1 10] iii««ffil 4*^SK3mffig|5^Vi« 

0JRWl'M>fB«5pSSO^*t#f-ti:T, 013 (d) ~ 
(f) (;:^-ro h^^fu. z.nib]ti&(Dtziib<DW.^^7n 

am^^-f^. Miumi^^mi^tz7^^^-/-^hu^ 

[0 111] isi0 (d) izt^i^^t^^^oiz. mMm<D 

iimmx^^. mm (e)(f) j^^ic, mm 

mtm^i^mx'\tKMmm^m7rimm.(Dm'^tm^. m 
\^^mx'\,mmmm^Bm7Pmmtmmx&-orz, 
[0 112] mmxh, mmx^^m<nM.-^f 
<. mmmti<D^b:^\^^m^m^^mm^^ntz, 

[0 113] bd^fe, Hfl34©01 2 (d) tmi 3 

(d) tit^vx^i^^i^viz. mmM2^r)hmmm 
ti^fb^<x^rz, 

[0 114] mmme) mi. 011 (a) (b) \z^. 

^j^B^^^sa.^r, ?s^BS3tcTN}ecs^ffli/i, m 
mLfz-mmMizm^xi^mi^. mmmti. mmx-cD 
mmii. B§mx(Dmm^^'tn'eni^&rz. z.:ix"b. 
'mmmm^2 4 a iis.mmm^2 4h t(Dmmit\t. 
5 : 5tLtzo ^fz. mmmm^2 4 aRzfKmmm^ 
2 4b©ffim«. siffi^j3o}gB^Ba^getiwii;tb 

[0 115] mmmm2 Atmmmm^^^^it 

?>'K«IPJjKSa*Sa©i^*.h^-l^T, 013 (g) ~ 

(i) ('^T. ^>■55^, ::n<^itm(Drz!sb(DWi^B^^ 

[0 116] IBI0 (g) tC;<)^b^*^-5>J;-5tC, ^mm<D 
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ilBl^TcfeO, (h)(i) A^b^^^^-S.t^tC, «ig 

[0 1 1 7] P&fi)TT'=£)S^cD^^-r 

[0 118] tftJzEcOHl 2 (g) tSl 3 

(g) .hJtiebT^i-Ti^^ctotr. *M^J 3 =fc 0 

;^^/Jv3<T#/c„ - 

[0 119] C^lSS^^iJ?] S5, SI 0 (a) (b) 10 

?ii«is^ic I TO. s««@^{cA 1 ^■?-n-?-*nffli^. 
1 ia«^« (SB^jmMgB 14a -^K^mm^ i 4 b ) tc 

*f-r2)SM«ffiSI5l 4 b©ffia$:0%~l 0 0%ST'S 

tcWf-SMI^ttSSSl 4 a©ffiffi$:0%~l 0 0%*-t? 

[0 1 2 0] 01 4 (a) (b) (C. ^m<£^r. BJfJfT 
®«|gttti, 1^0 (a) 7&^^^J-3i^^cfc^{;, 1H^®« 20 

^5fT'*^. Ht^TWffilgtttt. |BI0 (b) 

^i-;i>^^±5tc, lia^^«{C?sfTSSBji«SgBl 4 a© 

[0121] SBJ«Sgi5l 4 a : 

ffigei4b$:, 2 : 8*^5.8 : 2©rBltr^^-r-5;rt 

[0 12 2] Sfc. S9ie@?$<ts«ffl;ffia5troffi®Jt 
^t-::)ViTtt. inj^i1-®HffKE®3l;^®j^^i, 2, so 

3, 4, 6(D&fe^^a:5^gSt|BIi;<«fi£<l:^-r-5?SSS 

[0 12 3] mm.m^') 02, 09 (a)(b) tc^u 
-r^fKss^gs^^, aB^«^^{ciTo, K^nmm 

(PDLC) , 'y'X h • h (G • H) ?g 
^BSr^n^'nffll^TSOCDfK^HS^SMSrf^SL. SI* 

[0 1 2 4] 01 5 (a) (b) ^^<&^t"o PDL 4o 

ifi-^^Lfi^tzLib. mm (a)(b) iJ^^^-h^^Xo^z. 

[0 12 5] 

[SSBjroa**] *f8Bj5(Dffi*]a 1 {itBm©?&^«^gB 



18 

[0 12 6] c:ntc<tO, BgR)f{::*5ViT«, tfBwflBj 

[0 12 7] ^©i^*. mmx'%mmr'h^ff^i}^E'^T 
< . ts«m;^jcD/jN$ v^jgcB^B^^se^a^-r ^ ^ 

[0 12 8] *^gg©W*:^2{C?Ett<75fK^S5^SS 
[0 12 9] ^n\Z^K). 

[0 13 0] :^%m(DBn>^m3izmm.(Dm^m^mm 

ffl*]KlX«2t^f3«©ffl[fiS;tc*5ViT, ±12— 
[0 13 1] ^niCJ;t)> Sj§^-h*Tt)SW^-h'T- 

^B«s^s«i:ip|«®?i^^^-rs<!:^^tr, -^inzmmx 

[0 13 2] *^9!roif*:M4{CfB«CD?«c^B«^SS 
»*311 X«2{CfB«£<D«J5£;(CfeViT, 1 ®*gSiie 

*"e.8 : 2©rBi-e*^i^ttT^^<, 
[0 13 3] ;in{cj:o. m>^mixit2\zmm.i^rz^ 
^Bmysimmiimm(D$m^mr^ii^iz. -^^izmm^^ 

T ^ -5 1 -5 yi* ^ o 

[0 13 4] ^mji<Dm^M5iz$im<Dm^Bm7f:&m 

it^Rwm@Hi5Ro^sBj«ffi§B«, mmr^mmmizii 
^■^x^fs.^mm<Dmm^tmo-^omhtx$)^o 
[0 13 5] zrnz^D. ^^(Dmzmm^mmfi^mn 
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ti\,^<Dx\ ^mm ix\t2 (ciBig vtzm^m^mm t m 

mil :$imm(Df^i<Dnm<Dmm^7f^-r^(DT\ 

rnx'Sb^o. (b) itA-A' mi^m.mmmx'$>K). 
(c) ttfflo«i«0A-A' ^^^mm■mmx■3^^o - 
[0 2] ^iwm4(nmm<n^m(nmwH^7n&m<Dm lo 

3b •So 

[04] mi;^V^bm6(7)||*ScD?&ffi<D}^SS*g«{C 

[0 6] :$^%m<Dm2<D^m(Dmm^7^-th(DT\ 20 
■rST^^T"^' >^Vh'Ji:7XS««^pffi0T*O, (b) 

ttB-B' m^m.mmmx'$>D. (c) ttte^^^goB 

-B' ^^^»f®0T$>-5. 

[0 7] m3Ryj^6®iimroj^^,©j0ca^s^^BC9« 
^<&^-r^«0T$>s, 

[0 8] :^mm(Dm3(Dmm<Dmm^^rh(Dx\ 
*^®Ti7X'<:^-v'h"ji:7Xiy©fg^Ba^A^;i^5:^ifiS; 30 

■rSTi'-T-i':/^hUi7XSS®¥^S0T$)O. (b) 
«C-C' «^«»fffi0T*O, (c) iti\^(DmfS.(DC 
-C ^^«»r®0Tab-5.o 
[0 9] *5!?»5©^4<D||J£(DJgM&*-rfc(DT, 

(a) tt*3issjg^(7)fgsa*safriiAe.nf;*i^v' 

mx$,<o. (b) ttD-D' *s^s»r®0-eso. 
(c) iti&<Dmbt(DD-D' f^^m.mmmx&^o 
imi 0] ^mm(D^5<Dmm<Dmm^m-rh<Dx\ 

(a) tt*IIS£j^^®j^S^^^B{CffiA^>nfc2)^^ 40 
m^(D7^T^ y V' h "J ^X3S®?«ffi*^/'^:^;l/<£^fiK 

■t^7^7-^-:^-^hui^xmm(DW-mmx$)<o. (b) 

ttE-E' IS^ffi»fffl0Tab 0 , (c) \tm(Dmi&(DE 
[011] *^?(!«^6 0Sl]!i©}g^&^Tfe«T. 

(a) i-i:^^mj^^m(Dm^Bm^^mmizm^^nrz3i^^ 

rS7^'7^-i':/v hUi'7.X«(7)¥ffi0T$.i9, (b) 
BF-F' «l^^l»fffl0T-^f9, (c) ttf|11©iBj5K(7)F 
-F' ^^^»fffi0-r*b-5o 50 



20 

[012] (a) ~ (c) tt, ^Jg^Jl 5, (d) ~ 

(f) «. mmm2^. (g) ~ (d sissb^js^ 
s^-rt)<DT> ^n^'n, fti6«»j(DjficB^B«^fiBt. tie* 

mmti. mmx(Dmmii. ^mx'(Dum\i<Dmm^^-r 

ifyyXSb^o 

[01 3] (a) ~ (c) l^lig«BJ4?:. (d) ~ 

(f) *M«sj5<&, (g) ~ (i) B, ^mme^ 
^-rh(Dx% ^n^n. mmm(Dm.^m^mmii. urn 

mnti. mmx<D^m^. s§mx(Dmm^<Dmm^^-t 
iryyx$>^o 

[014] mmM7 ^^^^(DX'. (a) tt. ^Jg^J© 

t. mmx(Dmmitt(Dm%>^.^-tifyyx$>K). 
(b) tt, mmm(Dm^Bm^mm:(DimmmmizMt^ 

yyx$>^, 

[015] ^mM8>^7f^-rh(DX. (a) it. TN?^^ 
t-H. PDLCt-h\ G • H^:- h*©JSIt*^Jt« 
lyXm-r^yyx&D. (b) tt. TN?^^t— H, P 
DLC^-h\ G • H^-HOgil^<&lt«UT^-r^' 



1 , 1 ' 

2 mmmm mmm) 

3 J^^bS 

4, 4' mmmm 

5 -fi^y-mm. mmmm.) 

6,6'- (MH) 

6 a SDimffigS 

6 b K^mm^ 
•8, 8* mmmm. 

9 >'N'«>'^'^-1' h 

10, 10' W.^B^7nn:^)V 

1 1 n\^mm 

12, 12' Ti7 7^^:/-7hu^'xa« 

1 3 n\pimm (.mmm) 
14, 14' immm) 

1 4 a mmmm^^ 

1 4 b 

16 MI 

20 20' m^^ynn^JV 

2 1 Mffiiais 

22 22' 7^;'T^-^-^v')^ymm 

2 3 {mmm) 

2 4 2 4' H^«^ 

2 4a mmmm^ 
2 Ah s^nsas 
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2 5 TFT^^ 

[01] [0 2] 
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